Abstract Series of diphenyl 1-(arylamino) (pyridin-3-yl)
INTRODUCTION
Heterocyclic compounds containing nitrogen play an important role in medicinal chemistry and have been intensively used in drug development. 1 The pyridine moiety has been found in various biologically active compounds, natural products and pharmaceuticals. 24 On the other hand, various synthetic processes have been developed for the production of α-aminophosphonates. 57 However, the most efficient method involves a one pot Mannich-type 8 process of carbonyl compounds, amines and diphenyl phosphite in the presence of a Lewis acid catalyst. Such process is high yielding, general, simple and accommodates various substituents into α-aminophosphonates.
912
α-Aminophosphonates, and in particular the ones having heterocyclic moieties, show very interesting biological activities 1315 and have been used as antibacterial, 16, 17 antifungal, 16, 17 anticancer, 1820 anti-HIV enzyme inhibitors, 16 antibiotics 5 and herbicidal agents. 13 Therefore, the synthesis of α-aminophosphonates having a pyridine moiety in an attempt to improve the biological activities of the synthesized compounds is always of interest.
We have developed simple and efficient synthetic procedures for the syntheses of a range of biological active heterocycles compounds 2129 as part of our continuing work in organic synthesis. 3037 Recently, we have shown that various novel -aminophosphonates can be produced efficiently, in high yields in a one-step reaction, and such compounds have proven to be good antimicrobial and anticancer reagents. 3840 The present work was aimed to synthesize a series of α-aminophosphonates containing pyridine moiety with the hope that new antimicrobial agents could be developed. We now report the successful synthesis of a range of diphenyl (arylamino)(pyridin-3-yl)methylphosphonates and their antimicrobial properties.
RESULT AND DISCUSSION

Chemistry
The reactions of nicotinaldehyde (1; 2 mole equiv.) with arylamines (aniline, 4-chloroaniline, 4-hydroxyaniline, 4-anisidine and 4-toluidine; 4 mole equiv.) and triphenylphosphite (3 mole equiv.) in the presence of titanium tetrachloride (TiCl 4 ), as a Lewis acid, were carried out in dichloromethane (DCM) at room temperature for 24-32 h under identical conditions. The crude products obtained were purified by crystallization from ethanol to give the corresponding α-aminophosphonates 2-6 (Scheme 1) in 78-89% yields.
The reaction represented in Scheme 1 is general, simple, high yielding, involves easy work-up and accommodates various substituents to produce substituted α-aminophosphonates efficiently.
Scheme 1 here
The structures of α-aminophosphonates 2-6 were confirmed by IR, 1 The results showed that compounds 2-6 showed moderate to high antimicrobial activities against the tested organisms. It was found that compound 4 was the most effective while compound 5 was the least active one.
Minimum Inhibitory Concentrations (MICs)
The inhibition zone was measured in triplicates in four different concentrations (10-1000 μg/mL) and the mean value ± standard deviation (SD) is recorded in Table S 
Diphenyl (phenylamino)(pyridin-3-yl)methylphosphonate (2).
Biological assay
Gram-negative bacteria. After Gram-staining procedure, Gram-negative cells appear pink.
The Gram-negative bacterium used in this study was E. coli which is known as the back bone example for Gram-negative bacteria and cause urinary infection, wound infection and gastroenteritis. 
Determination of Minimum inhibitory concentrations (MICs).
The antimicrobial activities of the tested samples were determined by measuring the diameter of zone of inhibition expressed in millimeter. The inhibition zones were measured in triplicates and expressed as mean  SD.
42
The Lethal Dose. Brine shrimps lethality bioassay is very simple bench-top assay used to measure cytotoxicity of plant extracts as well as the synthesized compounds. Three replicates were used for each concentration and living larvae were counted after 72 h. All data were expressed as mean  SD. 
